Noise was also observed near lean blow out. As with other types of noise, lean blow out noise was affected by the combustion chamber acoustics, which apparently maintains the fluctuations at a uniform frequency.
However, the actual conditions when this type of noise was experienced appeared to simply follow the lean blow out limit as it varied with mean temperature and pressure.
I. INTRODUCTION
Noise generated in gas turbine combustors can exist in several forms--broadband noise, sharp resonant peaks, and regular or intermittent nonlinear pulsing. Broadband combustion noise, which can occur in open or confined flames, is characterized by a wide peak in its spectrum. The unsteady heat release rate that causes this noise can be attributed to the turbulence of the flame structure or incoming air flow (Strahle, 1972 et al., 1982) . Perturbations in chemical kinetic rates, due to temperature, pressure, and concentration fluctuations, can also be a factor (Darling, et al., 1995) . The fuel flow rate can be unsteady, resulting in the unsteady flow of reactants into the flame zone, thus causing the heat release rate to fluctuate.
In fact, perturbing the fuel flow rate is being considered as a means of actively reducing I The experiments were performed while formerly employed at the NASA Lewis Research Center, Cleveland.
NASA TM-107481 1 combustor noise (Richards, et al., 1995 & Neumei et al., 1996 Figure  5 shows the power spectral density for such a situation.
The pulsing can also be seen in the time trace of the fluctuating pressure (figure 6). The frequency was low enough that visible light intensity from the flame could be visually observed to fluctuate. When the mean pressure was increased to 14 atm, the low frequency pulsing disappeared; the low frequency peaks were several orders of magnitude smaller in the power density spectrum (figure 7) and the pulsing could not be observed visually through the quartz window.
The overall shape of the spectrum returned to the broadband noise spectrum seen in earlier examples. Because the higher mean pressure did not produce the resonance, the total noise level decreased from 5.4 to 4.6 kPa. This trend is opposite to that observed for the broadband noise. The noise that is observed very close to lean blow out is affected by the chamber acoustics, in that the chamber acoustics apparently maintain the fluctuations at a uniform frequency. However, the actual conditions when this noise was experienced simply followed the lean blow out limit as it varied with mean temperature and pressure.
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Public reporting burden foe this collection of information is estimated to awlcage 1 hour per response, including the time fo¢ reviewing instructions, searching existing data sources, gathertng and maintaining the data needed, end completing and rovlewlng the co,action of information. Noise generated in gas turbine combustors can exist in several forms--broadband noise, sharp resonant peaks, and regular or intermittent nonlinear pulsing. In the present study, dynamic pressure measurements were made in several JP-5-fueled combustor configurations, at various mean pressures and temperatures. The fluctuating pressure was measured at mean pressures from 6 to 14 atm and inlet temperatures from 550 K to 850 K. The goal of the present work was to study the effect of changes in mean flow conditions on combustor noise:
both broadband noise and sharp tones were considered. In general, the shape of the broadband noise spectrum was consistent from one configuration to another. The shape of the spectrum was influenced by the acoustic filtering of the combustion zone. This filtering ensured the basic consistency of the spectra. In general, the trends in broadband noise observed at low mean pressures were also seen at high mean pressures; that is, the total sound level decreased with both increasing equivalence ratio and increasing inlet temperature. The combustor configurations without a central pilot experienced higher broadband noise levels and were more susceptible to narrow peak resonances than configurations with a central pilot. The sharp peaks were more sensitive to the mean flow than was the broadband noise and the effects were not always the same. In some situations, increasing the equivalence ratio made the sharp peaks grow, while at other conditions, increasing the equivalence ratio made the sharp peaks shrink. Thus, it was difficult to predict when resonances would occur; however, they were reproducible.
Acoustic coupling between the upstream and downstream regions of the combustor may play a role in the sharp-peaked oscillations. Noise was also observed near lean blow out. As with other types of noise, lean blow out noise was affected by the combustion chamber acoustics, which apparently maintains the fluctuations at a uniform frequency. However, the actual conditions when this type of noise was experienced appeared to simply follow the lean blow out limit as it varied with mean temperature and pressure. 
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